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A ROENTGENOGRAPHIC STUDY OF THE THORACES
OF NEW-BORN INFANTS*
ETHEL C. DUNHAM AND MICHAEL D'AMICO
A series of roentgenograms of the thoraces of new-born infants
has been made in order to study the films objectively from the point
of view of the anatomy and physiology of the thorax and its con-
tents. In spite of the fact that a number of roentgenographic studies
of the thorax of the new-born infant have been made by other
observers, definite standards for normal have not been established,
because neither a uniform technic nor the same method of interpre-
tation has been used. The importance of making the exposures as
soon after birth as possible and the necessity of repeated examinations
have notbeen appreciated by all ofthe observers. The physiological
readjustments taking place in the circulatory and respiratory
apparatus after birth make conditions found within the first hour
not usually comparable with those found at later periods in the
normal new-born infant.
Review of Literature
Wasson' was the first investigator to make immediate as well as
frequently repeated roentgenographic examinations of the lungs of
new-born infants. He showed that the amount of ventilation of the
lung increases with age, some degree of atelectasis being physio-
logical in the early period after birth. Previous to this, roentgeno-
graphic studies of the normal infant's chest had been made by Paton
and Rowand7, DeBuys and Samuel', Mulherin, Holmes and
Harrel6. Paton and Rowand, however, studied only 12 infants,
varying in age from 8 days to 15 weeks. They found shadows,
which they considered normal, in areas containing the roots of the
lungs. They also found wide variations in the size, shape and posi-
tion of the heart shadows but measurements were not recorded.
DeBuys and Samuel reported on roentgenograms of the chests of 51
infants taken "within the first 48 hours after birth". These authors
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did not describe the lung fields, but measured the heart and thymus
shadows and the thorax. They concluded that both the heart and
thymus shadows vary as to shape, size and position. The size of
these shadows does not show any constant relation to either the size
of the infant or to each other.
A number of attempts have been made to determine the size of
the "normal" thymus gland by measuring its roentgenographic
shadow. Mulherin, Holmes and Harrel measured the "thymic"
shadow in films made in 111 infants varying in age between 2 days
and 24 months and concluded that its average width in the second
interspace was 2.96 cm. Liss' also made measurements of the
"thymus" shadow of 119 normal infants. Roentgenograms were
taken within 48 hours after birth and repeated at ten days and at
monthly intervals thereafter. He recorded as "small" those
shadows measuring less than 3 cm. and as "large" those measuring
over 3 cm. Liss concluded that "enlarged shadows are present in a
strikingly high percentage of new-borns."
Following Wasson's report Weymuller, Bell and Krahulik10
reported a study of the thoraces of 25 normal infants during the
first 14 days of life. These investigators used a uniform technic, the
factors for exposure being a 5-inch spark-gap, 30 milliamperes, 26-
inch distance, an exposure of one-twentieth of a second, double
intensifying screens. The infants were strapped in a frame and an
attempt was made to take the roentgenograms at the height of
inspiration. The first film was taken "within 24 hours after birth"
and daily films were taken thereafter. One of the chief findings
was the presence of linear markings in the lung parenchyma inter-
preted as bronchial tree outlines and frequently mottling and peri-
bronchial "thickening" unassociated with any clinical signs, which
might be wrongly interpreted as due to pulmonary pathology. In
about one-fourth of the cases the interlobar pleura between the
right upper and middle lobes was sufficiently "thickened" to cast a
definite shadow. Evidence of atelectasis was found in only one case.
In discussing the heart shadow these authors state that "accurate
measurements" of the changes in the size of the heart were impos-
sible. They were impressed with "the relative difference in the size
of the cardiac and vessel shadows after the second day in at least
half of the cases." They state that the size of the heart seemed
"almost not to vary after the second day." With exposures made in
different phases ofrespiration they noted variations in the size of the
upper mediastinum, in agreement with Gerstenberger's3 findings.
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From a study of a series of 16 consecutive infants roentgenographed
within 24 hours after birth Kinny and Taylor4 concluded that "there
is no normal thymus as to size, shape or density, nor was there any
constant relation to weight or sex of the child." Farrell2 studied the
roentgenograms of the chests of 159 infants taken within 48 hours
after birth and again at ten days of age. The films of the chests of
96 of these infants were subjected to ~special measurements. The
width of the chest was measured by drawing a line through the
highest point of the diaphragm at a right angle to the spine. The
average diameter was found to be 9 cm., but obviously this measure-
ment was not made at a fixed point. The length of the chest was
measured by a line through the center of the spine at right angles to
the first, and the distance from the diaphragm to the first rib was
recorded. The average length was found to be 5 cm. Measure-
ments of the heart were made from films taken in the inspiratory
phase. The total width recorded was the sum of measurements of
the greatest width to the right and to the left of the spine. The
average total width was found to be 5 cm. (to the right 1.8, to the
left 3.2 cm.). Study and measurements of the films made at 10
days "demonstrated that no appreciable change takes place in the
contour of the chest or heart in this time." The "thymus" shadow
was not measured, but the author states that the "thymus" was seen
in 30 of the 96 chests which he measured.
Material for Present Study
Because of the lack of standards for interpretation of roentgeno-
grams of the thoraces of new-born infants a study was undertaken in
New Haven in which routine examination of the chests of 33 infants
was made within the first hour after birth and repeated at regular
intervals, namely, at the end of 24 hours and on the third, seventh
and tenth days of life. The infants were born in New Haven
Hospital and physical examinations were made by members of the
pediatric staff. The weights of the infants varied between 2705 and
4106 grams, the average weight being 3354 grams. Abstracts of
the case histories will be found at the end of the paper.
Technic Used in Making Roentgenograms
A preliminary series of films of the chests of ten infants had been
previously made to establish the procedure and to familiarize the
technicians with the method to be used. No apparatus was used to
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immobilize the external movements of the infant, but two assistants
held the infant in position with arms in extension above the head
and the legs in extension at the knees and hips. Great care was
taken to have the infant held straight, to have the tube distance and
the exposure uniform, and to have the films made at approximately
the same intervals of time in all of the cases. All of the examina-
tions were made with the infant in a prone position, the cassette
being against the anterior chest wall. The central ray was made to
pass through the mid-spine at the level of the nipple line. By using
the intersection of these two anatomical lines as a centering point
and a fixed tube distance (30 cm.) a series of films was obtained
from which measurements could be made which were relatively
dependable.
The exposures were made in the nursery with a bedside roent-
gen-ray machine. The technical factors were 60-63 K. V. P. (Kilo-
volts peak), 30 milliamperes, 30-inch target-film distance* and 0.1
second exposure. Cassettes with double intensifying screens were
used. The only factor that was changed was the K. V. P., varying
with the size of the infant but with enough latitude in the length
of exposure to give a diagnostic film with these readings.
The aim was to make exposures at the height of inspiration. To
determine the inspiratory phase, the abdomen was observed. At
the height of inspiration the abdominal walls are relaxed and pro-
trude laterally so definitely that this can be easily observed even
when the infant is lying on its abdomen. At the height of expira-
tion, on the other hand, the abdominal muscles contract or become
tense and the lateral walls are nearly parallel with the chest. In
the attempt to take all the exposures at the height of inspiration,
naturally some of the films produced reveal the lungs to be in the
sub-maximum inspiratory phase so that comparison of the appear-
ance of the chest in both inspiratory and expiratory phases has been
possible.
Examination of Films.
Figures 1 to 5 show a series of films taken in case 36 to which
reference will be made in the course of the discussion of results.
All of the films have been inspected in series and have been gone
over repeatedly. Since two, three or four films were sometimes
* This is the greatest distance that could be obtained with a bedside machine.
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FIG. 1 Case 36; film taken at
1 hour.
.:.:~ ~~~~~~~~~~~~~~~~~~~~........ ......
FIG. 2. Case 36; film taken at
24 hours.
FIG. 3. Case 36; film taken at
3 days.
Fig. 4. Case 36, film taken at 7 days.
(cf Fig 5)Fi.-.Case 36 fil take at
I0 days.
FIG. 6. Case 17; a film taken in the
expiratory phase, showing extreme hypo-
ventilation indicated by cloudiness of the
lung fields which disappeared completely
in the inspiratory phase.
t~~~4 1
W..... ......
FIG. 7A. Case 19; showing cardiac
silhouette in film taken at 1 hour.
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Fic- 7B. Case 19; showing decrease
in size of cardiac silhouette in film taken
at 7 days.THORACES OF NEW-BORN INFANTS
taken at one examination period, in order to obtain films well
centered, at the height of inspiration, and of uniform density for
comparison, unsatisfactory films were first discarded. Measure-
ments were then made on one satisfactory film at each examination
of the diameter of the chest at the level of the first, second, third,
sixth, seventh and eighth ribs, of the widest diameter of the upper
mediastinal shadow, of the widest diameter of the cardiac shadow
and of the height of the right and left sides of the diaphragm
measured in ribs or interspaces. Notes were made in regard to the
clarity of the lung fields at apices and bases, of the lung markings
in each zone, of the shape of the thorax, the position of the ribs
(angulation or sagging) or the presence or absence of the inter-
lobar fissure line, and any abnormalities of any of the structures
mentioned.
Shape of thorax. The lungs of the still-born infant are non-air-
containing and the thorax tends to be cone shaped, with the ribs
forming a more or less acute angle with the spine. A similar con-
dition is often found immediately after birth before the new-born
infant has been stimulated to cry. The individual ribs tend also to
curve downward or "sag." As ventilation becomes more complete
the thorax of the new-born infant assumes more nearly a barrel or
bell shape, and the ribs tend to form a right angle with the spine.
These facts have been pointed out by Wasson.
On inspection of the films in 27 cases taken during the first hour
of life the ribs on the right were described as forming an acute angle
with the spine in 16, a right angle in 11 cases. On the left side the
angle was acute in 15 cases, a right angle in 12. At ten days,
although a somewhat smaller number of cases was studied, these
conditions were reversed. On the right side the ribs formed an acute
angle in 4 cases, a right angle in 14; on the left an acute angle in
6, a right angle in 15 cases. It is clear that in the small number
of cases in which angulation of the ribs was studied that as the lungs
tended to become aerated the ribs tended to assume a position which
approximated a right angle to the spine. The relation between lack
of expansion of the lungs and position of the ribs was demonstrated
most clearly in those cases in which some degree of hypoventilation
was unilateral. In these cases there was a diminished aeration of
the lungs, evidenced by cloudiness on the side where acute angula-
tion was present, whereas on the other side, with ribs approximating
a right angle with the spine, aeration was more complete as evi-
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denced by clarity of the lung fields. With an improvement in the
aeration of the lung, the position of the ribs changed from an acute
to more nearly a right angle. There were exceptions, however, for
in one case, in spite of marked hypoventilation of the lung, acute
angulation and sagging of the ribs were not found. In a number
of cases, moreover, thoraces which on the first examination appeared
cone shaped (ribs forming an acute angle with the spine) still
appeared cone shaped when ventilation of the lungs had taken place
and the ribs had become elevated. In other cases, barrel-shaped
thoraces with ribs at right angles to the spine were found in the
presence of marked hypoventilation of the lungs.
Range and average size of thorax. Table 1 shows the range in
diameter and the average diameter of the thorax at the different
rib levels at the one-hour and ten-day examinations. The range in
diameter is least in the upper ribs and greatest in the lower ribs.
TABLE 1
DIAMETER OF THORAX AT SIX RIB LEVELS
,-V--------- First how - , - Tdys - A
Number Range in Average Number Range in Average
Rib of diameter diameter of diameter diameter
level cases in cm. in cm. cases in cm. in cm.
1 28 5.0- 5.9 5.5 ± .17 24 5.2- 6.3 5.6 ± .18
2 28 6.2- 7.5 7.0 ±.24 24 6.7- 8.0 7.2 ± .22
3 28 7.0- 8.3 7.7 ± .23 24 7.4- 8.6 7.9 ± .21
6 25 8.4-10.6 9.3 ± .38 24 8.9-10.5 9.6 ± .33
7 24 9.0-11.4 10.1 ± .45 20 9.4-11.6 10.3 ± .42
8 23 9.2-11.9 10.6 .51 21 9.9-12.0 10.8 .43
The average diameter of the thorax of the full-term, new-born
infant is between 5.5 cm. at the first rib to 10.6 cm. at the eighth rib
in the first hour of life. On the tenth day the average diameter
is 5.6 cm. at the first rib and 10.8 cm. at the eighth rib. From this
it can be seen that the change which takes place in the actual diam-
eter of the thorax in either the upper or lower part accompanying
increase in ventilation of the lungs is negligible. These findings
are in accord with the clinical and anatomical findings of Scammon8.
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The upper thorax, moreover, did not increase appreciably more in
diameterthandid thelower.
Upper mediastinal shadow. The widest diameter of the upper
mediastinal shadow was measured in films taken during inspiration
in each of five age periods as shown in Table 2. The upper medi-
astinal shadow was not measured in every case and at every age
TABLE 2
LARGEST DIAMETER OF MEDIASTINAL SHADOW
Number
Age at of Range in diameter Average diameter
examination cases in cm. in cm.
1 hour 15 3.0-5.0 4.0 + .43
24hours 13 2.1-5.0 3.6 + .49
3 days 16 1.8-4.6 3.2 + .43
7days 16 1.5-4.9 3.2+.51
10 days 8 2.5-4.1 3.4 ± .38
period in all of the cases. In some instances the infant wasdischarged
before the ten-day film was taken and in others the right or left
border of themediastinal shadow could not be determined on account
of hypoventilation of the lung or because it was obscured by the
shadow of the spine. The range in diameter for the first-hour
examination was 3.0 to 5.0 cm. (average in 15 cases 4.0 cm.).
At the examination made on the tenth day, the variation was from
2.5 to 4.1 cm. (average in 8 cases 3.4 cm.). If the average width
of the upper mediastinum is considered, a slight decrease in size
apparently takes place from the first hour to three days, and a slight
increase from three days to ten days, resulting in the end possibly
in a slight total decrease between one hour and ten days. In two
cases, however, the mediastinal shadow measured at one hour and
at ten days had increased with age, a difference of 0.2 cm. to 0.3 cm.
respectivelybeingdemonstrable. Inafewcasesinwhich theexposure
accidentally resulted in a demonstration of the expiratory phase,
the shadow was wider than that seen in a film taken at approxi-
mately the same time in the inspiratory phase. In this study the
number of cases is small so that no definite conclusions can be drawn.
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Heart. The cardiac silhouette was measured at the largest
horizontal diameter. The range in size and average measurements
are shown in Table 3.
TABLE 3
LARGEST DIAMETER OF CARDIAC SHADOW
Number
Age at of Range in diameter Average diameter
examination cases in cm. in cm.
1 hour 24 4.5-6.2 5.5 ± .29
24 hours 23 4.4-6.0 5.3 + .28
3 days 22 4.3-5.8 5.1 + .31
7 days 24 4.2-5.9 5.1 + .29
10 days 20 4.4-5.6 5.1 ± .20
The measurement was made in the first hour in 24 cases. The range
in size on this examination was from 4.5 to 6.2 cm. (average 5.5
cm.); at the examination made on the tenth day the range was
from 4.4 to 5.6 cm. in 20 cases (average 5.1 cm.). The average
diameter of the cardiac silhouette measured at its greatest width
showed a tendency to decrease with increase in age up to the third
day (measured average decrease 0.4 cm.). The difference in size
of the cardiac silhouette in films taken at one hour and at seven days
is shown in Figures 7 A and B. In one case in which an increase in
the cardiac silhouette was found at ten days, it is possible that the
exposure was made in the sub-inspiratory phase. In a few cases
in which films were taken during the expiratory phase, the cardiac
shadow measured larger than in those taken at the inspiratory phase
at the same age.
In seven cases in which films were taken in the first hour of life
measurements could not be made because the definiteness of cardiac
borders was obscured because of incomplete aeration of the lungs.
Aeration of lungs. The relative aeration of the lungs at apices
and bases was noted in the films taken at one hour and compared
with those taken at ten days. At the examination made within the
first hour the aeration at the apices was described as poor in 12 cases
on the right and in 15 cases on the left; as fair in 8 cases on the
right and left; asgood in only 9 cases on the right and 6 on the left.
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At the bases the aeration on the right was good in 16 cases, fair
in 8 and poor in 5; on the left good in 17 cases, fair in 7 and poor
in 5. Thus it was demonstrated that in films taken at one hour the
aeration of the bases is more complete than is that at the apices.
At the examination made at ten days nearly the reverse was true as
far as the apices were concerned. At the examination made at ten
days the aeration at the apices was described as poor in 6, fair in 7
and good in 9 cases. At the bases the aeration was described as
good in 15, poor in none, and fair in 7 cases on the right and in 8
on the left. In films made within the first hour, when aeration was
evident, the lower portions of the lung fields were almost invariably
better aerated than were the apices. The bases were also the first
parts of the lungs to clear in those cases where a homogeneous
density was present at the first examination. In several of the cases
it was striking that of the two, the left base was clearer than the
right. This finding is mentioned because the natural inference
would be that since the heart occupies considerable space on the left,
it might interfere with the expansion of the left lower lobe. The
apices were the last to clear, and in a few instances were still cloudy
at the last examination. In contradistinction to the finding at the
left base, it was observed in a small number of cases, however, that
the left apex showed markedly diminished radiolucency as com-
pared with the right apex, as is well seen in Figure 5. In these cases
the thymic shadow was prominent on the left, but what effect this
might have on the process of aeration of the left apex is a debatable
point.
A spectacular finding was noted in the difference in the degree
of radiolucency of the lung fields at inspiration and expiration even
up to the seventh or tenth day. At expiration both lung fields in a
number of cases presented a homogeneousincreaseindensitythrough-
out, simulating an atelectasis or extreme hypoventilation (Figure 6),
yet with inspiration (after a lapse of but 2 to 3 minutes, that is,
enough time to change the cassette) the lung fields were well aerated
throughout. From this finding the inference might be permissible
that the residual air of an infant is very meager, even as late as
the tenth day of life. Technical errors, length of exposure and
variations of development of films have been taken into account in
interpreting these films. The findings have, however, been checked
by repeating films and are too uniform to be ascribed to faulty
technic.
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Lung markings (peribronchial). The presence of lung markings
was noted in the three zones at the different examinations. At
the examination made within the first hour peribronchial markings
extending only into the first zone were noted in 3 cases, in 12 cases
into the second, and in S cases into the third zone. In 4 cases the
markings extended into the second and third zones. At the exami-
nation made on the tenth day there were no cases in which the peri-
bronchial markings were limited to the first zone; there were
10 cases in which they extended into the second, 3 cases into the
third and 4 cases into the second and third zones. From this the
conclusion was reached that the number of cases showing the mark-
ings was fewer at ten days and that the markings tended to extend
into the second and third zones a little more frequently with increase
in age.
The fissure between the right upper and middle lobes was clearly
demonstrable at some examination in 15 of the 33 cases, an incidence
agreeing with that found by Weymuller and his coworkers. The
fissure appeared as a thin line of increased density extending from
the hilum toward the periphery, its outer third tending to curve
slightly downward. In several instances the anterior and posterior
margins were both visible.
Diaphragm. The position of the diaphragm on both the right
and the left side was recorded at the rib level or interspace. The
natural supposition would be that as the lungs became aerated the
diaphragm would tend to descend. In films taken in the inspiratory
phase the position of the diaphragm, on the contrary, was found to
be more often higher at the tenth day. In 11 cases the diaphragm
on the right side and in 10 cases that on the left side was higher on
the tenth day than at the first hour. In 4 cases the diaphragm on
the right side and in 4 cases on the left side was lower on the tenth
daythan at the first hour. In 4 cases on the right and in 5 on the left
no change in the height of the diaphragm was found. An explana-
tion for the higher position of the diaphragm on the tenth day in
the majority of cases might be that intra-abdominal pressure
increased more rapidly than intra-thoracic pressure during the first
ten days, with the entry of air in the gastro-intestinal tract.
Summary
In studying the films of the chest of 33 infants, findings were
recorded at stated intervals after birth up to ten days of age.
Although the same findings were not uniformly present at the
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same time intervals, yet they occurred with sufficient regularity to
warrant the assumption of their physiological nature.
The infant's chest does not appreciably change in size during the
first ten days of life. Growth is not more apparent in the upper
than in the lower chest.
The degree of ventilation of the lungs increases gradually, the
amount of hypoventilation varying greatly in individual cases in
the first hour.
As ventilation gradually increases the bases of the lungs appear
to become aerated sooner than the apices. The right apex appears
to become aerated sooner than the left. Aeration of the lungs is
not always complete at ten days. Extreme hypoventilation can be
demonstrated in the expiratory phase as late as ten days and is prob-
ably evidence of meager residual air in the new-born infant's lungs.
The lung markings (bronchial, lymphatic and vascular) do not
become more marked with increase in age, but a slight tendency to
extend a little further towards the periphery of the lungs was noted.
The level of the diaphragm, as measured in ribs or interspaces,
tends to remain unchanged or become actually higher with increased
ventilation of the lungs. An explanation may be a balance of pres-
sure due to the increase in intra-abdominal pressure as air enters the
gastro-intestinal tract.
The width of the mediastinal shadow tends to decrease with
increase in age up to ten days, reaching its minimum size on the
third day.
Thewidth ofthe cardiacsilhouette tends todecreasewith increase
in age up to ten days reaching its minimum size on the third day.
Errors in interpretation of roentgenographic films will be made
unless the observer appreciates the above-described changes which
are taking place as an expression of physiological adjustment to
extra-uterine existence.
Abstract of Case Histories*
Case 1. B., a white male, was born on December 1, 1932. The mother
was 29 years old and had had one previous pregnancy. The mother's mem-
* As has been stated, the first 10 cases are not included in this series since they
were used only to establish a satisfactory technic. Twenty-three infants were then
examined between January 20 and March 4, 1932 (cases No. 11 to 36, with the
exception of cases No. 26 and 34 which were excluded as incomplete). After
studying the films thus obtained, 10 more infants were examined between Decem-
ber 1 and 10, 1932. These cases were numbered 1 to 10 and substituted for the
original ten. Therefore, the cases are not listed in chronological order.
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branes were ruptured artificially 15 minutes before delivery which was normal
at term, after a labor of about 17 hours. The infant cried spontaneously;
the birth weight was 3385 gm. The physical examination was negative;
circumcision was done on the eighth day. The infant was discharged on the
tenth day weighing 3365 gm.
Case 2. H., a white female, was born on December 2, 1932. The
mother was 22 years old and had had one previous pregnancy. The mother's
membranes ruptured prematurely 9 hours before delivery which was normal
at term after a labor of about 5 hours. The infant cried spontaneously; the
birth weight was 2700 gm. The physical examination was negative. The
infant was discharged on the ninth day weighing 2720 gm.
Case 3. B., a white female, was born on December 2, 1932. The
mother, a primipara, was 19 years old. Delivery was normal at term after
a labor of about 30 hours. The infant cried spontaneously; the birth weight
was 3665 gm. The physical examination was negative. The infant was
discharged on the ninth day weighing 3530 gm.
Case 4. McP., a white female, was born on December 2, 1932. The
mother, a multipara, was 40 years old. Her membranes ruptured spon-
taneously 11 hours before delivery which was by low forceps at term after
a labor of about 12 hours. The infant cried spontaneously; the birth weight
was 4160 gm. The physical examination was negative. The infant was dis-
charged on the eleventh day weighing 4035 gm.
Case 6. O'C., a white male, was born on December 5, 1932. The
mother, a multipara, was 32 years old. Her membranes were ruptured arti-
ficially 10 minutes before delivery which was normal at term after a labor
of 8 hours. The infant's birth weight was 3785 gm. Physical examination
was negative except for hypospadias and a stricture of the urinary meatus.
There was an unexplained elevation of temperature to 38.60 C. on the third
day of life. An operation for dilatation of the urethral stricture was per-
formed on the ninth day, following which the course was uneventful. The
infant was discharged on the twelfth day weighing 3660 gm.
Case 7. V., a white female, was born on December 8, 1932. The
mother, a multipara, was 23 years old. Her membranes were ruptured
artificially 6>2 hours before delivery which was normal at term after a labor
of 6>2 hours. The infant cried spontaneously; the birth weight was
3145 gm. The physical examination was negative. The infant was dis-
charged on the tenth day weighing 2925 gm.
Case 8. K., a white male, was born on December 8, 1932. The
mother, a primipara, was 21 years old. Her membranes were ruptured
artificially. Delivery was normal at term after a labor of 11 hours. The
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infant cried spontaneously; the birth weight was 3450 gm. The physical
examination was negative; circumcision was done on the ninth day. The
infant was discharged on the tenth day weighing 3415 gm.
Case 9. McK., a white female, was born on December 8, 1932. The
mother, 19 years old, had had one previous pregnancy resulting in a still-
birth. Her membranes were ruptured artificially 10 hours before delivery
which was normal at term after a labor of 6Y2 hours. The infant cried
spontaneously; the birth weight was 4090 gm. The physical examination
was negative. The infant was discharged on the tenth day weighing
3925 gm.
Case 10. S., a white female, was born on December 10, 1932. The
mother, a multipara, was 25 years old. Her membranes were ruptured
artificially 30 minutes before delivery which was normal at term after a
labor of 5Y2 hours. The infant required slight stimulation to initiate
respiration; the birth weight was 2730 gm. The physical examination was
negative and except for a fever of 38° C. on the fourth day, the course was
normal. The infant was discharged on the tenth day weighing 2860 gm.
Case 11. G., a white female, was born on January 20, 1932. The
mother, a multipara, was 23 years old. Her membranes were ruptured
15 minutes before delivery which was normal at term after a labor of 6
hours. The infant's birth weight was 2935 gm. The physical examination
was negative. Vomiting accompanied by some cyanosis occurred on the
third day and the infant was given inhalations of a mixture of 5 per cent
CO2 and 95 per cent O2. The infant was discharged on the twelfth day
weighing 2740 gm.
Case 12. P., a white male, was born on January 20, 1932. The
mother, a multipara, was 38 years old. Her membranes ruptured 8 hours
before delivery which was normal at term after a labor of 6 hours. The
infant's birth weight was 4055 gm. The physical examination was nega-
tive. The infant was discharged on the tenth day weighing 3820 gm.
Case 13. W., a white female, was born on January 23, 1932. The
mother, a primipara, was 24 years old. Her membranes ruptured Y2 hour
before delivery which was normal at term after a labor of 5X4 hours. The
infant's birth weight was 3240 gm. The physical examination was negative.
The infant was discharged on the tenth day weighing 3170 gm.
Case 14. T., a white male, was born on January 24, 1932. The
mother, a primipara, was 16 years old. Her membranes ruptured 16 hours
before delivery which was normal after a labor of 8Y2 hours. The infant's
birth weight was 2960 gm. Physical examination disclosed diminished
breath sounds at both apices of the lungs but no rales, intermittent cyanosis
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and a feeble cry. On examination three hours later the lungs were nega-
tive and the color good. The infant was discharged on the tenth day
weighing 2795 gm.
Case 15. B., a white male, was born on January 25, 1932. The
mother, a primipara, was 25 years old. Her membranes were ruptured
artificially 10 minutes before delivery which was normal at term after a
labor of 14Y2 hours. The infant's birth weight was 3290 gm. The initial
examination showed a pale and apathetic infant; breath sounds were slightly
diminished at the left apex but no riles were heard. Circumcision was done
on the eighth day. There was occasional regurgitation of milk and some
frequency of stools. On the twelfth day the infant still seemed pale but the
lungs were negative. He was discharged on the twelfth day weighing
3340 gm.
Case 16. P., a white female, was born on January 25, 1932. The
mother, a multipara, was 29 years old. Her membranes ruptured 3 hours
before delivery which was normal at term after a labor of 2034 hours. The
infant's birth weight was 3720 gm. The physical examination was negative.
The infant was discharged on the tenth day weighing 3805 gm.
Case 17. C., a white male, was born on January 27, 1932. The
mother, a multipara, was 36 years old. Because of bleeding, labor was
induced by artificial rupture of the membranes and insertion of a Voorhees
bag. Delivery occurred one month before the expected date of confinement;
the duration of labor was 10 hours. The infant's birth weight was 2705 gm.
The physical examination was negative. The infant was discharged on the
tenth day weighing 2660 gm.
Case 18. H., a white male, was born on January 27, 1932. The
mother, a multipara, was 27 years old. Delivery was normal at term after
a labor of 15Y2 hours. The infant's birth weight was 2780 gm. The
physical examination was negative; circumcision was done on the eighth
day. The infant was discharged on the twenty-second day weighing
2970 gm.
Case 19. B., a colored female, was born on January 28, 1932. The
mother, a multipara, was 24 years old. Delivery was by Caesarean section
at term. The infant cried spontaneously; the birth weight was 3600 gm.
The physical examination was negative. The infant was discharged on the
sixteenth day weighing 3640 gm.
Case 20. H., a white female, was born on January 29, 1932. The
mother, a multipara, was 35 years old. Her membranes ruptured 45 minutes
before delivery which was normal at term after a labor of 8 hours. The
infant's birth weight was 3940 gm. The physical examination was negative.
The infant was discharged on the twelfth day weighing 3770 gm.
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Case 21. D., a colored female, was born on February 4, 1932. The
mother, a multipara, was 23 years old. Her membranes ruptured 5Y2 hours
before delivery which was normal after a labor of 17Y2 hours. The infant's
birth weight was 2790 gm. The physical examination was negative except
for gonorrheal conjunctivitis which cleared up under treatment. The infant
was discharged on the sixteenth day weighing 3120 gm.
Case 22. H., a white male, was born on February 4, 1932. The
mother, a primipara, was 22 years old. Her membranes ruptured 6Y/2 hours
before delivery which was normal after a labor of 25 hours. The infant's
birth weight was 4160 gm. The physical examination was negative. Dur-
ing the first two days the infant had occasional attacks of coughing and chok-
ing accompanied by cyanosis. An erythematous rash was present for the
first week. The infant was discharged on the tenth day weighing 3815 gm.
Case 23. B., a white female, was born on February 6, 1932. The
mother, a multipara, was 33 years old. Her membranes ruptured 2Y4 hours
before delivery which was normal at term after a labor of 4Y2 hours. The
infant's birth weight was 3390 gm. The physical examination was nega-
tive. The infant was discharged on the tenth day weighing 3090 gm.
Case 24. C., a white female, was born on February 8, 1932. The
mother, a multipara, was 39 years old. Her membranes ruptured 10 minutes
before delivery which was normal after a labor of 10 4 hours. The infant's
birth weight was 2940 gm. The physical examination was negative. The
infant was discharged on the tenth day weighing 2660 gm.
Case 25. W., a white female, was born on February 9, 1932. The
mother, a multipara, was 26 years old. Her membranes ruptured spon-
taneously; delivery was normal at term after a labor of 8 hours. The
infant's birth weight was 2940 gm. Physical examination showed moderate
peripheral cyanosis. The breath sounds were markedly diminished at both
apices anteriorly and all over both backs, especially above the level of the
scapular spines but no rales were heard. The following day the lungs were
clear. The infant was discharged on the tenth day weighing 2860 gm.
Case 27. S., a colored female, was born on February 14, 1932. The
mother, a multipara, 24 years old, had cystitis and pyelitis. Her membranes
ruptured >2 hour before delivery which was normal after a labor of 19
hours. The infant's birth weight was 2930 gm. The physical examination
was negative. The infant was discharged on the fifteenth day weighing
2880 gm.
Case 28. F., a white male, was born on February 15, 1932. The
mother, a multipara, was 37 years old. Her membranes ruptured 2 hours
before delivery which took place about 2 weeks before the expected date of
confinement. The labor was of 2 hours' duration. The infant's birth
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weight was 2855 gm. The physical examination was negative; circum-
cision was done on the seventh day. The infant was discharged on the
tenth day weighing 2630 gm.
Case 29. C., a white female, was born on February 16, 1932. The
mother had had one previous pregnancy. Her membranes ruptured 20
minutes before delivery which was normal at term after a labor of 12 hours.
The infant's birth weight was 3175 gm. The physical examination revealed
slight peripheral cyanosis; slight narrowing of the upper chest; diminished
breath sounds at both apices posteriorly. The signs in the lungs cleared in
a few days. The narrowing of the upper chest was not present when the
infant was discharged on the tenth day, weighing 3410 gm.
Case 30. D., a white male, was born on February 16, 1932. The
mother, a primipara, was 24 years old. Her membranes ruptured 2½2 hours
before delivery which was normal at term after a labor of 27½2 hours. The
infant's birth weight was 3875 gmi. The initial physical examination showed
slight peripheral cyanosis; the breath sounds were slightly diminished at the
right upper back. Circumcision was done on the eighth day. The infant
was discharged on the tenth day weighing 3680 gm.
Case 31. K., a white female, was born on February 20, 1932. The
mother, a primipara, was 20 years old. Her membranes were ruptured
artificially ½2 hour before delivery which was normal after a labor of 5½2
hours. The infant's birth weight was 3895 gm. The infant was discharged
on the tenth day weighing 3940 gm.
Case 32. R., a white female, was born on February 22, 1932. The
mother, a primipara, was 17 years old. Her membranes ruptured 2 hours
before delivery which was normal at term after a labor of 12½2 hours. The
infant's birth weight was 3325 gm. The physical examination was negative.
The infant was discharged on the eleventh day weighing 3200 gm.
Case 33. D., a white male, was born on February 23, 1932. The
mother, a multipara, was 21 years old. Her membranes ruptured pre-
maturely. Delivery was by Caesarean section after a labor of 9 hours. The
infant's birth weight was 4010 gm. Physical examination was negative
except for moderate peripheral cyanosis. Intermittent vomiting developed
on the eighth day and continued to the time of discharge. Paronychia, which
developed on the eleventh day, cleared up two days later. The infant was
discharged on the nineteenth day weighing 3720 gm.
Case 35. L., a white female, was born on February 29, 1932. The
mother, a primipara, was 26 years old. Delivery was by low forceps at
term; the duration of labor was 30 hours. The infant's birth weight
was 3150 gm. The physical examination was negative except for forceps
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bruises on the forehead. The infant was discharged on the tenth day
weighing 3160 gm.
Case 36. M., a white female, was born on March 4, 1932. The
mother, a multipara, was 25 years old and had had diabetes for two years.
She had hydramnios; her membranes ruptured 14/2 hours before delivery.
Labor was induced and lasted 16 hours and 23 minutes. Delivery was by
mid-forceps. The infant cried spontaneously; the birth weight was 3590
gm. The physical examination showed marked cyanosis of the hands and
feet; forceps bruises on the head; a supernumerary thumb. A mixture of
5 per cent CO2 and 95 per cent °2 was given every four hours on the day
after birth. Cyanosis persisted until the seventh day but the examination of
the lungs was always negative. The infant was discharged on the tenth
day weighing 3330 gm.
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